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© Etotenamate-contain tag adhesive tape. 



© An adhesrve tape usabte as an anatomic and antiinflammatory agent and a method ol producing ihs same 
are provided. The adhesive tapa comtjnses a support member and en adhesive mess spread on the support 
member, which mass contains, as essential components, etofenamate as the active ingredient a styrene- 
isoprene^styrene block copolymer as en adhesive ingredient a tacMtier resin, fiqutd paraffin as a softening 
agent, a liojukt rubber as a softening agent and further gn antioxidant. 

Fig. 1 
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Etofentmate-eofttatfiing adhesive tape 



BACKGROUND OP THE tNVENTOft • 

This invention relates to an etotenaniatd-comaining adheshre tap©. % 
Bofervamate has analgesic end an&iflammetDry activities and therefore is used as a therapeutic agent 

tor osaeoarthrilis; shoutdsr-arm-neclc syndrome, arthrtfis, myalgia, sweffing, pain and ma &e diseases. R has 

Ine structural formula: 



C ia H 18°4 r 3' 355 

f2^-Hyo>oxye«hc<y)ethy1 NHtr^Hrrf Iuoro-^0ly1)3flth^ 

So Car, this therapeutic agent has been used generally in She form of oral p*epara8ons, suppositories or 
20 ointments. However, these dosage forma have the foSowing probtems: 

(a) In me case of oral preparations and ointments: 

85 <1) The drug (etofenamate) is absorbed through the intestinal tract into Ihe Wood circulation and then 

delivered to the affected sBe. The drug thus cBstrtbuted systemtcaDy. As a result the drug concentration 
at the affected sfie becomea low and, in other words, the drug is uHiiaed onty incompletely and fails to 
produce its priarraacotogical effects to a desired extent 

(2) For promoting, the pharmacological effects, tt is necessary to administer me drug in a dose which 

00 is excessive to a certain extent so that an increased drug concentration can be attained at the affected site. 
However, excessive doses may possibly induce marked adverse effects on other sites than (he affected 
she, in particular disorders in the stomach, aver, kidney, etc 

<3) )n cases where the drug is absorbed through the intestinal tract the drug absorption may vary 
*fefery depending on the food intake. 

[b] In the case of ointments: 

(1) The drug to absorbed through the skim In that case, however. 3ie drug absorption is In general 
40 Incomplete, furthermore, ointments are administered locally, so that it a difficult to produce the pharmaco- 
logical effects of the drug tntensivoty. 

(2) Since it Is not easy to apply ointments In a constant dose, the dose of the drug tends to very. 

<3) Once the drug absorption decreases wfth 8me. it is necessary to repeat application a number of 
times a day. 

40 (4) For preventing clothing from contamination vrfth ointments, covering wth doth, bandage or tape is 

required after application of ointments. Accordingly, the method of use is not simple* Rjrfhermore. the use 
of a tape may cause dermatopathy. 
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Q8JECT OF THE INVENTION 

Accordingly, it is an object of the invention to provide an eto fe n am at o ■con tainin g adhesive tape which 
can be easily applied to *te affected site wimout requiring any troublesome procedure and rs excellent in 
s adherence to the skin and in neroovabiHty from the skin and witfi which good percutaneous absorption, 
hence pneanacoiogicsl effect can be attained for a prolonged period of time. 



SUMMARY OF THE INVENTION 

'o i 

The present invention tftus provides en etoferizmate-conteining adhesive tape which comprises a , 

support member and an adhesive mats eeserttaUy containing etDfenamate , a styrerte-isoprene-styrene ' 

Mock copolymer, a tacfcffier resin. Hquid paraffin, a liquid rubber and an anticoddant. with said adhesive ; 
mass being spread on said support member. 

'5 The invention atso provide* a method of producing the above-mentioned adhesive tape which com* I 

prises spreading me adhesive mass rneniioned above on a support member. , 



BRIEF DESCRIPTION OF THE DRAWINGS 

30 

hi Ihe accompanying drawings. 
Fig. t shows the relationship between the time of contact ot the adhesive tape or cmtment with the 
skin and the dermal perraeafeifty index relative to the initial value for each of the adhesive tape samples 
prepared In accordance wrtfi the invention and the samples prepared in some comparative examples; and 
ss . Fig. 2 shows, in pert el side view, tne tackiness test appa r a t us used in an example for tfJusfrating (he 
invention 



DETAILED DESCRIPTION OF THE INVENTION 

SO 

As mentioned above, the present Invention is characterized in !hai etofenamate is contained in an 
erjftesive mass comprising the abcve*specrfied particular components. The constituent* of the adhesive 
mass are described below. 

36 

$tyrer»eHSOp*ene-3tyrene block copolymer: 

Tt« block cnporyrner is capable of including the active ingredient therein and therefore the use thereof 
as an adhesive mass component assures stabilized release of etofenamate and prolonged production or the 
40 drug efficacy. When said block copolymer is appropriately combined with the other components, excellent 
rubber elasticity, cohesion and adhesion can be obtained. There Is no particular BmHatlon on Ihe molecular 
construction, molecular weight and other aspects of (he styreneHSOprene*etyrene btock copolymer. Prefer- 
abiy. however, the styreneMibber ratio should be about 14/8& the hardness about 38, and the 300% 
modulus about 7 teg. 

* The block copolymer is used in the adhesive mass preferably in an amonut of 20-40% (percent by 
weight; hereinafter the same shall apply), «i ernoums less man 20%, the cohesive strength ot the adhesive 
mass becomes smatL so that the adhesive mass may partly remain on (he skin after removal of the 
adhesive cape. In amounts exceeding 40%, the adhesive mass becomes stiff and, even when the 
fcrmutetton is adjusted with respect to other components, the tackiness k> the skin may become insufficient, 

50 

Tacfciner resfnc 

The tactttier resin is added for the purpose ot increasing the tackiness of the adhesive tape. No 
w particular limitation is placed on the kind of tackffier resin. Preferred, however, are those resins which have 
good thermal stabifty and color stability and are as odorless as possible, for exampte a&cycHc saturated 
hydrccsrbon petroleum resins and hyotogenated rostn [corrtmerciatty available under the trademarks 



3 



.72003041 61 732431 82285.gif&N0703=1 &N0347=&N0348=&N0349=&N0704=0J_N=%3f%3f03/04/1 6 



1/1 ^— V 



0 286 181 



Cfearon (Yasuhara Yushi) end Arkort <Arakawa Chemical totiustries). among ©theraj. The tacWficr resin Is 
used preferably in an amount of 40-60%. At adoWon levels below 40%. the tackiness Is Insufficient, 
whereas, at levels over 60%. the viscosity becomes too great and makes it dfficutt to spread fre adhesive 
mass on (he support member. 



Uquid paraffin end liquid motor: 

Liquid paraffin is used tor the purpose of Imparting, softness to the adhesive mass. When Squid paraffin 
fO is used In combination with a UquW rubber, the initial adhesion to Ihe skin and the resistance to slippage, for 

instance* can be adjusted, hence (he adhesive cape can be prevented from slipping off the affected site. ! 
Uouid paraffin is compatible w»i the rubber component and shows softening action and at the same time 
has tackiness, K ia used preferably at an addition level of 0.1-20%. At add-on levels below 0.1%. the 
adhesive mass is not softened to a sufficient extent whereas, in amounts exceeding 20%. the adhesive j 
* ts mass is sofened excessively and becomes Incapable of hotdiog the adhesive tape h place. The Squid 

rubber ia used in an amount of 5-20%. ■ 



Anaoxidant 

20 

The scyiene^soprene-styrene block copolymer to be used as a main component of the adhesive mass 
contains a large number of double bonds remaining, after 1,4-edcttton of tsoprene. It is exposed to elevated 
iBmperatures In the process of adhesive tape manufacture. Therefore, tor rwirrtaining thermal stability and 
for stablfiang adhesive crtaractertsOcx of adhesive tapes during storage, an antioxidant is added. The kind 

as of antioxidant is not critical, Recommendfibie, however, are tfbufyihydroxyte*jene (BHT) and tetrakis- 
(meihylene<X3*^Wer^Out^^ tlrganox* 1010; Ciba-Geigy) because they 

impart particularly good thermal stability to the adhesive mass. The antioxidant is used preferably at an 
adtftton level of 0,01*5%. At addition levels below 00)1%. the antioxidant effect Is insufficient and, as a 
result the adhesive mass Is deficient in thermal stabiBty and tackiness stability. Addition at levels exceeding 
5% means waste of an B ux i d ant action and is rather disadvantageous in thai the contents of the remaining 
components are reduced. The upper KmH Is theretore set at 5%. 

The active ingredient etofenamate occurs as an oH and can be reaoHy *icorpora*ed in the adhesive 
mass. However, it can greatly influence the adhesive characteristics. Theretore. for rendering appropriate 
the costing amount of the adhesive mass and the eiofenamate content and tor Increasing the bioavailability 

as of (he cfrug. the level of incorporation of etefenamate should preferably be in the range of 1*20%. hi 
amounts less than 1%. the analgesic and anbirflammatory effects are unsatisfactory. On the other hand, 
whan Its level of irrorpattton exceeds 20%, the adhesive property of the adhesive mass may possibly be 
no longer retained. The thermal stability of etoienemete may be Improved by addition of a sequestering 
agent 

40 The adhesive mass ia spread over the supporting member generally at a coverage of 50-600 gyrn 2 , 
which Is not Smitatto. however. 

The support member to be used in the practice of t»e Invention is desirably made of a flexible material 
allowing the adhesive tape to change Us shape in agreement with Ihe motion ot the human body- Usabfe 
are various woven and noowoven fabrics, flannel, laminates composed of a woven or ncnwoven fabric or 

*9 flannel and a potyetbytene, ethytene-vinyl acetate copolymer or poJyurexhane film or me fte, and. further, 
polyvinyl chloride Elms, polyethylene Kims, rjofyure&sne films and other plastic films as wed as composite 
films made of these films. For evaporation ot the moisture resulting from sweating, the support member 
may be provided with perforations- 

The following working examples and comparative examples are further illustrative of the present 

a* favertbcn* V should be noted lhat the working examples are by no means limitative of tfte scope oi the 
Invention and that all the modifications readily conceivable to those skilled in the art wtth reference to the 
foregoing and the description which foDowS fafl within the scope of the invention. 

m the working examples and comparative examples. "parKs)' rneans "part(s) bv weight" and each 
adhesive mess was applied to a release paper at a coverage of 100 gym* after drying. 

55 
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Cxampte IStyrene-teoprene-fltyrene ttocx copolymer <Cariftor« TR*i 107; Shell Chemical) 25 pans 
TackiSer resin (MkonZ NMOO: Aracawa Chemical industries) 93 parte 
liquid rubber (Kureprene* Uft-SO; Kuraray fsoprend Chemicals) 10 parts 
Uquid paraffin 3 pans 
BHT 2parts 



The above inojecfierrts war* mixed and stirred for melting hn a fcneader heated at i50*C to give an 
adhesive mass. Thia adhesive mass was cooled to 120*C. 10 parts of etofenamete was then added, and the 
whole mixture was malaxated wRh stirring. The adhesive mesa thus obtaJned was spiled (o a <eleas* 
paper. Af»r cooing, a nomvoven rayon fabric-etryler>e-*inyl acetate copolymer film tammste {serving as a 
support member) was appied on the adhesive mass layer. The subsequent cutting to a desired size gave 
an adhesive tape eccorcfing to me invention. 

Example 2Stvieno-tscpiene-Myrene block copolymer (Ce/iBexa th-i 1C7 ; Shell Chemican 30 parts 
Taddfier resin {CtearonvPl 05) *5 parts 

Liquid potybxrtene rubber (HV*300; Mppon Petrochemicats) 10 pam 

Liquid paraffin 4.5 parts 

Arrt ix oi dao t (Irgenoxv 1010: Oba-Geigy) 0.$ pant 

Bofenamate 10 parts 



The above tagnxfients were used end the procedure of Example 1 was followed to give en adhesive 
tape accorolng to the Invention. 

m Comparative Example 1 

Natural rubber 40 parts and 
Totuene 250 pam 

were mixed end stirred for dissolution of natural rubber, and 
3$ Ester gum 33 parts 

Liquid porybutene rubber 10 pens 
BHT 2 parts and 
Etofenamats 10 parts 

were added to gtve a natural rubber-based adhesive mass with a sofid content of 40%. 
<o A release paper was coated with this adhesive mass, followed by drying and lamination to a 
plyurethane film. A sample was prepared by cutting to a desired size. 

Comparative Sample ^-€mymexyl aery late 6$ parts 
« Acryic acid 7 parts 

Monomelic vinyl acetate 25 parts 
A20Disischutyronitrile 0-2 part 
Ethyl acetate 150 parts 



The above ingredients were placed in a tour-necked flask under nitrogen. The mixture was heated at 
about 65 # C for 12 hours tor ef fect i ng polyn^nxation. To the thus-obtained acryftc adhesive mass {sottd 
content 40%). there was added etotenamete in an amount of 10% relative to 90% of the solids. The 
56 resultant mixture was sirred and appied to a release paper, followed by drying and lamination to a 
polyurethane film. A sample was prepared by cutting to a desired su». 
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Comparative ftcample 3 

A sampte was prepared by fetowing the procedure o! Example t and using the swnc termulfitton as 
used in Example 1 except that the ir*e of BMT was onttted and the amount of BouJd paraffin was increased 
& by 2 parts instead. 



Comparative Example 4 

A sample was prepared by following tie procedure of Example 2 and using the same formulation as 
used bi Example 2 except that the use of froenox 1010 was emitted and instead, the amount of fiquid 
paraffin was increased by 0.5 part. 



rs Comparative Example White petrolatum 40 parts 

Cetanof 2) parts 

Sorbltan sesouoJeata 5 parts 

Ethyl p-rrydwyberi2oate 0.1 part 

Etofenarnate 10 parts 
so Purified water 25 parts 



An ointment was prepared by treating tw above ingredients by a conventional method. 
Test exam pie 1 

The adhesive tapes of Examples 1 and 2 and of Comparative Examples 1 and 2 and the ointment of 
so Comparative Example S were tested for rat abdominal skin permeation of etofenamate using a Franz 
diffusion can. Sofenamam was assayed by NgJ^pertormance NqukJ chromatography {HPLQ- 

Except for the sample of Comparative Example 5 which was applied in the form of a circle. 2 cm in 
dcameter* to the dose of 31.4 mg, a circular test piece. 2 cm in diameter, prepared from each adhesive tape 
sample by punching (each piece containing 3.14 mg of etofsnamate) was spotted to the rat skin, me 
3& resultant system was set on the ceP and, after 2. 4, 8 12. 18 an 24 hours, the etofenamate penetratfon to 
the receptor aide (phosphate buffer. pH 8.8) was determined. 
The results obtained are shown in Fig. 1. 

As is evident from trie results shown in Fig. 1. continuous and better skin permeation of etofenamate 
was achieved with the samples according to the present invention over the 24-hour period of continued 
40 contact with the sMn as compared with the samples of the comparative examples. 



Test Ex a note 2 

49 Rats were used in groups of 10. After measurement of the right hind foot volume. 0.1 mJ of \% 
carrageentn suspension was injected into the pad of the same foot subcutaneousty. Then, each test sample 
cut to the size 3.5 cm x 4.5 cm (etotenamate content 15 75 mg) <#or Examples 1 and 2 and Comparative 
Examples 1 end 2) was applied. Four hours later, the sample was removed and the foot volume was again 
measured. The edema index was determined from the difference between the foot volume before 

so appficatfon and that after 4 hours of application, and the percent inhibittcn nHatfve to the control group was 
calculated tor each sample. The sample of Comparative Example 3 was also tested In the same manner 
{plowing eppteatfon in the dose of 1S7\S mg. 
The results obtained are shown in Table 1. 
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Table 1 



5 


Sample 


Dose 
Crag) 


Edema Index 
(Kean i S.D.) 


inhibition 
of edema <%) 




Control 


15-75 


86. 5± 8.2 






Example 1 


m 


59.21 9.2 


31.6 ** 


10 


Example 2 


m 


58. 7± 8.2 


32.1 ** 




Comparative 
Example 1 


m 


72. Sill. 4 


16.2 ** 


to 


Comparative 
Example 2 


m 


65.4+8.9 


24.4 ** 


70 


Comparative 
Example 5 


# 


68.916.6 


21.4 ** 



**t p<0.01 relative to the untreated control group. 

As is evident from the results shown in Tabte 1. the adhesive tapes according to tho invention each 
gave a higher percent inhibition exceecfing 30% as compared wfth the samples of the comparative 
^ examples for which tho inhibition was about 18-25%. 

Test Example 3 

00 For investigating the effect of the antioxidant on the (hernial degradation of (he adhesive mess, each of 
the samples prepared in Examples 1 and 2 and Comparative Examples 3 and 4- as mentioned above was 
stored at 50 W C tor a month end then subjected to the foOowing tests: 



(a) Tackiness testing by the rolling befl tack method (X Dew's method) 



The sample was placed on (he slant of the testing apparatus at a gradient of 30* with the adhesive 
surface up. The upper and tower portions of the slant were covered with rtonadheetve paper shoots from the 
respective slant ends, so that a 5-cm long adhesive surface portion was left in the middle of the slant Steel 
bails differing in diameter were prepared end numbered 1, 2, 3. ... in the order of increasing diameter (tho 
greater the diameter, the greater the number given). 

Each baU was aflowed to roll down he stent from the upper end thereof, and the number of the greatest 
bail prevented from rolling down on the adhesive surface portion in the middle of the slant was reported. 

The results obtained in the above manner are shown in Table Z. 



50 
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Table 2 



s 


Sample 


initial 


After 1-month storage at 50 - c 




Example 1 


38 


40 


to 


Example 2 


40 


40 




Comparative 




32 




Example 3 


40 


« 


Comparative 




30 




Example 4 


40 



As ■* evident from the resufis shown in Table 2. the samples prepared without addSon of any 
a n tioxidan t undarwent decrease in cohesive strengfi, with tendency ttat greater balls would nol be 



B (b) Tackiness testing by 180* peeing back from a Bakeiite plate 

As shown in side view in fig, 2, the sample 1. 25 mm in wkfih and 100 mm in length, was provided at 
one end thereof with a lead paper 2 (fixed with an acftesrve tape (or fixation (not shown) and applied to the 
smooth surface of £ Sakelte ptate 3 {Z mm in thickness* 35 mm in width and 150 mm in length) as cleanly 
22 wiped with an acetDnenmpregnated cJodu The SaJceWte plate with the sample was pieced in a constant- 
temperatur© chamber maintained at 23 £ 2"C allowed to stand there for l hour and. then, mounted on a 
tensfe tester. The tackiness was measured by putting the sample in the direction of the arrow P at a speed 
of 300 rmvVnin. In Rg. 2, the numeral 4 (natcates the chuck of the teeter. 

The results thus obtained are shown in Table 3. 





Table 


3 


Sample 


Imtiax 
[q/25 mm] 


'After 1 -month storage 
at 50°C fcj/25 ounj 


Example 1 


2120 t 87 


2250 i 108 


Example 2 


2200 1 105 


2010 ± 58 


Comparative 
Example 3 


2430 t 61 


3570 + 126 


Comparative 
Example 4 


2380 ± 76 


3810 t 82 



As ie evident from the results shown in Table 3, the samples prepared b the comparative examples 
without using any antioxidant showed decreases in apparent cohesive strength and increases in tackiness 
68 as a result of oxidation during the 1-momh storage at 50 "C, On the contrary, the samples prepared m 
accordance wHh the Invention showed fittte changes In tackiness after the long period of storage as 
compared with the initial values. 
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t <c) Cohesive strength testing 

A teat peace f£S cm * 10 cm> was prepared from each samp to » a lerrmrtai portion (2.5 cm * 2£cm>of 
the adheeive surface was made be*e, and the lest piece we? epptfed to a Gakefte plate vie the exposed 
f adhesive surface portion. The Bakefte plate with the (est piece wee pteced in an oven maintained at 50*0. 
with a load of 600 g appfied to the other end of the test piece. The time required lor me sample to drop off 
« war measured. 

| The results obtained are shown in Table 4. 

;o Table 4 



20 ■ 



Sanple 


Initial 


Axter l-noonun 
£tora?e at 50°C 


Bx ample 1 


>10 rain 


>10 min 


Example 2 


>10 " 


>10 ■ 


Comparative 
Example 3 


>10 * 


320 seconds 


Comparative 
Example 4 


>10 " 


580 



As is evident from tie data shown tn Table 4. me thermal stability of each of the samples prepared in 
accordance with the invention cftd not show any change even after she 1 -month storage whereas decreases 
in cohesive strenpjffi and losses in thermal stability were observed with the samples prepared in the 
comparative examples. 



Claims 

1. An adhesive tape comprising a support member and a druo^ccntainlng adhesive mass spread on 
sard support member, characterized in tiat the drug is etofenamele end that the adhesive mass contains, as 
essential components thereof, a styrene-isoprene-styrene bftxfc copolymer, e tackifter resin, liquid paraffin, 
a Liquid rubber end an antioxidant 
^ 2. Etofenarnate-contetnlng adhesive tape as defined in claim i, wherein etofertamate is i»20%, a 
sryrerteHeoprerte-styrene 0*00* copolymer is 20-40% » a tadufter resin ts 40-60%, Iquid paraffin is a 1-20% 
and a iquid rubber Is 5-20%. 

3. Etofenamats<cfttalnmg adhesive tape as defined In claim i or i wherein the tacksler resin is 
hydrogenaiBd rosin. 

^ 4. A method of producing an eteifertamate-cortfammg adhesive tape which comprises causing 
etotenamate to be contained in an adhesive mass containing, as essential components thereof, a styrene- 
■soprene-styrene biock copolymer, a tactofier resin. Bqu>d pereffin, a liquid rubber end an antioxidant and 
spreading the resultant adhesive mass onto a support member. 



so 



ss 
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Fig. 2 
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